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^i:mx^^m^ti^'mmtLxiimK.i£h)i^^y. ^vix>, vi^n^:^-9-> 
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[0 0 5 8] 

M.m. B^m^^tl. C1-4T;i^^;v^ ^f-;!-. 

L < Hv^ ^'trab^o 
[0 0 5 9] 

ilTfctrx b 7 n ^ ^ > ;^ >'^&E7Xt^, p - h > y?, ^'MilTKtJ 
, p - ^ h n ^ >' ^ > X >mii7Kt?#^^^tf ^ ttS o 

[0 0 6 0] 
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v*>^ 1, 8 -vT-if'evi^n [5, 4, 0] >t-** - 7 (D B U). 1 
, S-vT^feviJ'n [4, 3, 0] yi--5-J-> (DBN) ^OHH^Jigflj^ 

. ^y;:^. ^ y ^ ^ V >m(7)^mm-^mm\:^mmm 

<DYV (C1-C4) t;v^;^t^ >^^5'fflv^e>tt>i,o 

[0 0 6 1] 

) izMLX 1 -Bi^'ejv, 0* L< {± 1 ~3l&^;v-e^^o tl^iK^'f^MMtifb 
(VII) mtTl ~5jg-=e;K $fS t<t±l~3'f§^;i/T'^^o ^^S<7) 
i^PS^it^t^m (VII) tc^tr 5-2 0 0^g». $eFtL<f±10~l 0 0^ 
S-eab^o ^BiB<DKJ^'.Umi- 7 0-4 or. 0* t<{±-4 or~l 01CT- 

^ ^ o EJSB#r4(i 1 0 1 0 mm. ti-tL<ao. 5-3 wmx-$> h „ ^^^^s 

[0 0 6 2] 
[0 0 6 3] 

:^mm<r>^^. m^im^m (a) <Dm7^i.zmu ■^^mitmxi±s^wf-s::m 

^2 6 6 6 1 1 8-^. 2 1 9 4 6-t^'5.v>{iH e t e r o c y c 1 

es 29-40, 21, ( 1 9 8 4) ^tcfB^^tLTV^^, 

[0 0 6 4] 
<;^^-A 3 > 
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I COOPNB 




[0 0 6 5] 

:^^-A3-e^$tL^'f(i^t; (D) ^m^Wi: t^9X^l<7)^3f^t?ab'i>^<5: 
<7.^-A4> 
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mm 2 0 0 2-3 0 4 6 3 0 ^ ^- : 33/ 



[<b4 6] 
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[0 0 6 6] 
[0 0 6 7] 

[0 0 6 81 

1 

T;^=^':^#H^T^ vn>^^/^>>f;Ujc;^-r;i/66.2 g (0.34 mol)<7)T-fe > 
- ^ U ;K600 inL)?§?gEtC, CCtrvM V "/n tr;Vjc5^;i/T 5 > 69 mL (0.41 mol) 
5rfilTL> nVs-i; ^^g- Kp« gG.? g (0.36 mol)^?iT 

L. i.5Y^mmw\^fzo m^^m^m^mk^^)-^ (2000 mDr-^^fiit. tK, io%f^ 

^- (^dr-^f >-i^StJ^f-;ix=20 : 1^1 : 1) t?ff^L. %hKfamm^'^ 

m^f-}^ (600 niL)lCy#|St> 5% ^■^'7 'y A-f^^^ (50%'^7K) 6.6 g^iU^ 

*tx ^M'it'km 67.7 g ^^^'fe^^ft^^tJ^h LT#7t (11X^84%) o 
iHNMR (ppm, 400 MHz, CDCI3) : 6.99 (br. s. IH), 5.78 (s, 2H), 3.46 (s, 2 
H). 1.19 (s, 9H). 
10 0 6 9] 

(3S, 4S) - 3 -[(R)- 1 -( t -■7'^;Vvp<^;VviJ 
4 -[(R)- 1 3 - t:VN'n^;U:^-df-v^f-;i/;t^i'*;i'Ji^-;V-2 - 

:t ^ V y D If T -t*-^ -yy-2-t> 

r)i^=r>^^%T. (3S, 4 s) -3-[(R)-i-(t-7'^;v>^p<'?^;vv 
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V;V':J-^v)i^;v]-4-[(R)- 1 -:*;i'sK^vJc^;p]T-fe*f-':^:^-2 
3. Gig (10. Ommo 1 )Ox h 9 t Kny ^> (3 OmL)v#?Wlc. 
T'l, 1 ' -■^)Vyi-s-)Vi;4 ^V^/-)]^ 1. 63 g(10. 1 mm o 1 ) i^JPxL 
> l^r^M#L. (3S, 4S) -3-[(R)-l-(t--r^;Vi/^5^;^'>';;l' 
- 4 -[(R) - 2 ^ 1 - ^ 1 - p{ 2 - 

H^T, "^n^^-ty k:Vsn^;i/;e-dE^i/p{^;i/j^;^7^;V 4. 03g(18. 5m 
mol) (D7-hv}^h*uy^y (3 OmLMWiK. mST':i:'fbv^^-.v'!7 A 
Ji^;i/j^--f 4. 39g(17. Ommo 1 ) -S-^jnx-IWIjajtT' 3 0:^TO 

nLfz^k. tK^L. h';j^^;i/T^> 2. 8mL (2 0. lmmol)^?iTL 

ULtz (3S, 4S) -3-[(R)-l-(t-'r^;Uv^^;Vvi;;l/3}-:5t-v)ic 

4 -[(R)- 2 -'f 5 yv^-)U- 1 1 2 -x^-^lrVJi^ 

^ULfzo mwmi::^. l&#^MW7^^ n^^y^-vm^r^w-Lfz^^^ m:^mm-^ 
^'^-^v'^Am-^L. mmim.j±^^Lfzo %hKfzmM^'^')iJY)\^ij'7i.9 

^-^h^^yy^- (^^■9->'-I^g^j^f-;i^= 3 : 2v/v) i J^ffiiSiL^ ^M-fk-^ 

3. 6 4g ^rfi^m-feipat^f^i: L-C#fc(J(X^8 0%)o 
iHNMR (ppm, 400 MHz, CDCI3) : 11.79 (s, 0.3H). 6.26 (br. 0.3H), 6.20 (br 
, 0.7H), 5.77 (s. 0.6H), 5.72 (ABq. J = 7.8 Hz, 1.4H), 5.05 (s, 0.3H), 4 
.13 (m, IH), 3.88 (dd, J = 4.9. 2.4 Hz. 0.7H). 3.76 (d. J = 6.6 Hz. 0.3H 
), 3.53 (s, 1.4H), 2.91 (m, 0.7H), 2.87 (m, IH), 2.38 (m, J = 6.8 Hz, 0. 
3H). 1.06-1.21 (m. 15H). 0.82 (s, 9H). 0.02 (s. 6H). 
MS (FAB) m/z 458 (M+H)+ 
[0 0 7 0] 

(3S, 4S) -3 -[(R)- 1 -(t -y^;^>^^^;^->U;^^^v)Jl■f■;^]- 
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^-v>': 36/ 



4 - [ ( R ) - 1 - ^ 3 - V T V*- 3 - t:VN*n ^ ;V;^ i|r ^ ^ V 5!; ;V 

- 2 - :t ^ y T'n li* ;W] - T ^ >^ > - 2 - ^ :^ 

7)\^=ryXitmmW^m^T. (3S, 4 S) -3-[(R)-l-(t-7'^;i/v 
p{ V V ^ v) _4_[(r)_i_^ 3 _ ^ ^ 

p{-^;v:t^v:*;V5K^;v- 2 -^^VT'ne^i/J-T-b'f^e/:^- 2 3. 
34g (7. 30mmol) ^*7jc:^'fbp<^l^> 2 4 mL ^^atZT K 

•7-*v;V'^>-fe'yx;i^.1^::^;VTv K3. lOg (8. 82mmol) (DMAt^^^l^ 
y (8mL) '^^^&^\^fZo ^V^-e. Mza-^h 'J-3^f^;VT5 >0. 2 8mL ( 
2. Olmmol) -Sr^L. 4II#ram#L7to :^'fb^^W>=&MJET^*U 
^zt-Sr i^^;!/:*^ A ^{^ b ^5^^ 7 ^ — ('^^■if>-It^jcf^;i/= 3 :iv/ 
V ) J: !9 5»M L> ^M-fb-^J^ 3 . 5 2 g t L T#/:: (JR^ 1 

0 0%) o 

iH NMR (ppm, 400 MHz, CDCI3) ! 5.83 (br s, IH), 5.81 (s, 2H), 4.13 (dq. J 
= 6.3, 6.3 Hz, IH), 3.86-3.80 (m, 2H), 2.91 (dd, J =4.2, 1.7 Hz, IH), 
1.18 (s. 9H). 1.14 (d, J = 6.3 Hz, 3H), 1.12 (d. J = 6.6 Hz. 3H). 0.81 ( 
s, 9H). 0.01 (s, 3H), 0.00 (s, 3H). 
MS (FAB) m/z 484 (M+H) + 
[0 0 7 1] 



(3S, 4S) -3-[(R)- 1 -V: KndfvJc^;i/]-4-[(R)- 1 
-3 -■xT:/-3 -tf^^'^^;^:^:^v^^;l/^i^r->?!?;^5K^;^- 2 -ir^V'i'u 

(3S, 4S) - 3 -[(R)- 1 -( t -•rf-;vv^^;ixvij;v:^^v)a:^;u] 

-4 - [(R) - 1 3 -v^Ty-3 -tiVs;a>f 

;i/.ix':=.;U-2-:^-^yynif;V]-T-iff-v>-2-^>2. 2 5g (4. 6 6 
mmo 1 ) <Dm^t^i-U> (6. 7 5 m L) (13. 5mL 

) tm.4:^>7K {2. 3mL) 'SrJnx.. OVK'^MLfZo i&^Ml . 3mL^*n 



Mm 3 
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mi-^;i.= 1 : 1-^1 : 2 v/v) icj; ^fflMt. Iim^b-^tr 1. 5 8g=^e 

^I^B^ai: LT#7!i (l|X^9 2%) « 

iH NMR (ppm, 400 MHz. CDCI3) : 5.95 (br s, IH), 5.87 (d, J = 5.6 Hz. IH), 
5.84 (d, J = 5.6 Hz, IH), 4.11 (m. IH). 3.82 (dd. J = 6.1. 2.2 Hz. IH), 
3.73 (dq, J = 6.1, 6.1 Hz. IH), 2.89 (dd, J = 7.1, 2.2 Hz, IH), 2.45 (b 

r s. IH), 1.29 (d, J = 6.1 Hz, 3H). 1.21 (s, 9H). 1.20 (d. J = 7.1 Hz. 3 

H). 

MS (FAB) ra/z 370 (M+H) + 
[0 0 7 2] 

mMm4 

nV^'^^;^:t^vp«f-;^ (IR, ss, e S) -^^->ij)V:^:-)\,-2-->'y 

- 6 -[(R)- l - l^ Kn^va^^;^]- 1 - 

T;v=i'>'3?.{iM«#H^T> (3S, 4 S) - 3 -[(R)- l - 1: Kn^vji 
^;l/]-4 - [(r) - 1 -^^;v-3 -vTV-3-e/N'n^;V;t- ^>'^f=-;V;f ^ 
'yU)\^i!^=-)\^-2-ir^V'fX2\i)},'\-r'^f-Vy-2-ity 1, 58g (4 
. 1 Smmo 1) (O^it^'f-Vy (1 5mL) '^r^tC:^ ^ v A 9 7 m 

i^nUKl. llmL (4. ISmmol) Srijnx.7to ^v^-C. W^\^XV^V 
ynif;VJc-^;i/T^ ;y 0. 9 1mL (5. 4 0 mm o 1 ) h 4 -V ^=f-)Vr \ / 
tfVv^Vl Omg (8 1. 9/zmo 1) (DmAt^^\y> (imL) vt^j^^v^o < 

) tcj: o^^i • *ii^L. nmit'^m i . 9 7 g ^m^^^w^tLxntz 

8 3%) o 

iHNMR (ppm. 400 MHz. CDCI3) : 7. 39-7. 19 (m. lOH). 5.80 (dd. J = 5.6. 2.4 
Hz. IH). 5.76 (dd. J = 5.6. 2.4 Hz. IH). 4.22-4.16 (m. 2H), 3.38 (m. IH) 
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. 2.03 (m, IH), 1.30(d, J = 1.7 Hz. 3H), 1.29 (d. J = 1.9 Hz, 3H). 1.17 
(s, 9H). 

MS (FAB) m/z 574 (M+H)+ 
[0 0 7 3] 



b^/^*^^;^;r^v^^;^ (IR, 5S, 6S)-2-[l- (l, 3-^T 

y >; 2 --r;i^) T-fe'^v>'-3-^;v]-6-[ (r) - vu^i^ju^ 

T;P=r>||:H^T. k:V^n^;V:t^v^^;u (ir, 5r, e S) -2-v' 
"7 6 -[(R)- 1 Kn^vJ^^;i/]- i -p?^;!,,^ 

2 -jcA- 3 -:^;^^i^"^v V- > lOOmg (0. 1 7 mm o 1)0 
T-feh-hi;;V (lmL)?#?i£tC. 7K<tT. 3-^;i/557"7'h- 1 - (^TyiJ> 
-2-^;V) T-tff^S-'V:^^:^ 40mg (0. 19mmo D^tU^. ^v^-Cv? 
-f yyne;l.aif-;VT5 >72;« L (0. 4 0 mm o 1 ) *?ST 1.1. 5mm 
mW LfZo KJivl^m^^ mmJ^^)l' ( 4 O m D X-^m tR ( 1 0 m L X 3 ). 

> maMMii^ ( 7 . 5 m L X 2 ) . mu:kM7Kx-m:^mw>- L fcf^. m:^mm'7 ^ 
^i^^Axn-mw:. mm^UK^^u mn'&mmmm9 4mg^mzo nhft 
fzm.m.^mk^^)^ (o. zmu-^^'^y {2mh)i^^hi^^Bit\^. w^mit^ 

tf7 0mg (11X^8 1%) ^^^^^tVxntzo 

iH NMR (ppm, 400 MHz. CDCI3) : 5.95 (d, J = 5.6 Hz, IH), 5.82 (d, J = 5.6 
Hz, IH), 4.16-4.22 (m, 2H), 4.37 (m, 2H). 4.11 (m. IH), 3.92-4.01 (m, 4 
H). 3.35 (t. J=7.3 Hz. 2H). 3.20 (dd, J = 2.4. 6.8 Hz. IH). 3.14 (m, IH) 
. 1.31 (d. J = 6.0 Hz. 3H), 1.19-1.20 (m. 12H). 
[0 0 7 4] 



»J5 
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mum] 
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m M A 



•If 



1 . m^^n B 



[0 0 0 0 0 6 0 

1 9 9 0 ^ 8 ^ 



9 1] 

3 0 

2Ti 4#1 6-^ 



